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Abstract v 

' This pa^ar compares population growth and affluence 

ix^.. developed nations in which per capita income and consumption have 
been relatively high, and in developing nations in which per capita 
income and consumption have been relatively low. The paper is one in 
a series of occasional publications intended to increase 
understanding of the interrelationships between population growth and 
socioeconomic and cultural patterns throughout the world, and to 
communicate this understanding to scholars and policy makers^ In this 
publication, the author uses the consumption of energy and steel 
between 1950 and 1970 as primary indicators because of the obvious 
implicaltions of the growth of such parameters upon the environment 
and the world resource base. Graphs and tables are provided. 
(Author/RH) 
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The Caltech Population Program was founded in 1970 to 
study the factors influencing population growth and 
niovement. Its goal is to increase our. understanding of 
the interrelationships between population growth and 
socioeconomic and cultural patterns throughout the world, 
and to communicate this understanding to scholars and 
policy makers. 

This series of Occasional Papers, which if; published at 
irregular intervals and distributed to interested scholars, 
is intended as one link in the process of communicating 
the n^search results more broadly. The Papers deal pri- 
mrnlv with problems of population growth, including 
perceptions and policies influencing it, and the interaction 
of population change with other variables such as resources, 
food supply, environment, urbanization, employment, eco- 
nomic development, and shifting social and cultural values. 
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POPULATION GROWTH AND AFFLUENCE: 
THE FISSIONING OF HUMAN SOCIETY 



\ 

V Harr»sori Brown* 

From the time when industrialization based upon steampower became 
tirmlyVooted in human culture there h^ existed *'rich" nations, in which 
per capita income and consumption have been relatively high, and **poor'' 
nations, in uhich per capita income and consumption have been relatively 
low. For the most part, levels of per capita income and consumption in the 
poorest countries have been characteristic of those in traditional peasant- 
village societies. For the greater part of the history of modern industrial 
V ci\ ilization the distribution ofincome and consumption among the world's 
&ople appears to have been a continuum with most persons being very 
po^r. a few being very rich, and the rest, numbering more than the rich 
but fewer than the poor, being somewhere in between. Since World War 
II, however, a striking pattern has evolved amounting to no less than a 
fissioning of human society into two quite separate and distinct cultures-- 
the ciifltUre of the rich and the culture of the poor, with very few people 
living in between these two extremes. 

The evolution of this pattern is dramatically illustrated by the changing 
patterns of per capita energy consumption and per capita steel consump- 
tion between 1950 and 1970. Figure 1 shows the numbers of people living 
at various levels of energy consumption in 1950, 1960 and 1970. The (data 
are drawn from the Statistical Yearbook^ and the Demographic Year- 
book^ of the United Nations. The Statistical Yearbook gives the energy 
consumption of those countries (where figures are available) expressed in 
kilograms of coal equi\alent per capita. ' The levels of energy consumption 
are shown on a logarithmic scale, in which each step increases by a factor 
of two. 

Figure 1 shows a general spread of le/ds of per capita energy consump- 
tion in 1950. the emergence of a bimodal distribution by 1960 and the 
evolution of a very clear bimodal distribution by 1970. No reasonably 
authoritative data are available for the People's Republic of China prior to 
1970.'' 



*I am indebted to Ms. Eli/abcth Krieg for her help in collecting the data presented 
in this paper. 

A condensed version of this paper appeared in the QiuirtcrlyJou null of Economics, 
Volunic"89. May 1975. pp. 236-246. 

^ I 
ERLC .4 




Population Growth 



FIGURI 



^1. 



POPULATION 
(MILLIONS) 300 



PER CAPITA ENERGY CONSUMPTION 
974,2 




512- 1024- 2048-4096-8192- 
512 1024 2048 4096 8192 16,384 



600 
500 
400 

POPULATION 
(MILLIONS) 300 



200 - 
100- 



1960 



0.0 



610.7 



116.7 



121.1 



221.1 



42.5 



250.9 



145.4 



32- ' 64- ' 128- ' 256- ' 512- 1024- ' 2048- ' 4096- 8192- ' 
64 128 256 512 1024 2043 4096 - 8192 16,384 



400 
300 

POPUUTION ^ 
(MILLIONS) 200 

100 



1950 



,386.6 



151.0 



102.6 



" I 59.3 



188.6 






62.8,82-5 



219.8 



0.0 



32- 
64 



64- 
128 



128- ' 256- 
256 512 



512- ' 1024- '2048-' 40%-* 8192- • 
1024 2048 4096 8192 16,384 



KILOGRAMS OF COAL EQUIVALENT 



Figure 2 shows the numbers of pcopk hving at various levels of steel 
consumption in 1950, 1960 and 1970. These data also are drawn from 
United Nations statistics.^ As in the case of energy consumption, figure 2 
shows a general spread of levels o^per capita steel consumption in 1950 
and the emergence of a bimoc^ai distribution in 1960. 
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Figure 3 shows the countries which fall within each of the levels of per 
capita energy and steel consumption. As might be expected there is a 
general correspondence between the two indices. 

Consumption of energy and steel are used as primary indicators in this 
discussion because of the obvious implications of the growth of such 
parameters upon the environment and the world resource base. It is 
interesting, however, to compare the distribution of these indicators with 
the distribution of the per capita gross national products. This is shown in 
figure 4 for all UN members and all geopolitical entities with a population 
larger than 200,000 for the year 1973.^ Again we see a bimodal distribu- 
tion. Significantly, nations which contribute to the low and high peaks of 
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Table 1* Classification of Nations 



Per Capita Per Capita 



Energy 



Steel 



Per CapiMd Population 



Consumption Consumption GNP (197^3) (1973) 
(kg, c, e, *) (kg, ) ^ Dollars) (Millions) 

(1970) (1970) 

2048-16324 
1024-2048 



Poor Nations 64-1024 
*kilograms of coal equivalent 



256-1024 1280-51 2:0 977 (25,4%) 
64-256 640-1280 248 (6,4%) 



2-64 



40-640 . 2629(68,2%) 



energy and steel consumption also contribute to the comesponding peaks 
of per capita GNP. 

The peaks provide a convenient division of nations into **rich** and 
**poor** categories. A group of nations possessing per capita GNPs lying 
between $640-$1280 are listed as intermediate. The clasrsifications and the 
population in each class are shown in table 1, 

It is of interest to calculate the average per capit3- energy and steel 
consumption for those rich and poor nations for which data are available 
as well as the average for those few nations which lie i» between the two 
extremes.' The averages for total energy consumptioin and per capita 
energy consumption (not including China) are shown ijn figures 5 and 6 
respectively. It will be seen that with respect to total energy consumption, 
the ratio between the rich and the poor countries renia-:ins fairly constant 
between 1960 and 1970, As a result of rapid population growth in the poor 
countries, however, the curves showing the changes in per capita energy 
consumption have been diverging at an appreciable wate. In 1960 the 
average person in a rich country consumed 18.5 times as much energy as a 
person in a poor country. By 1970 this ratio had grown tCD 20,8, 

The averages for total steel consumption and per capita steel consunip* 
tion (again, not including China) are shown in figures 7 sand 8 respectively. 
Again, the ratio of total steel consumption between t: he rich and poor 
countries remains fairly constant between 1960 and 1970. On a per capita 
basis, however, the two curves diverge at an appreciabl€25 rate. In 1%0 the 
average person in a rich country consumed 21.4 times as much steel as did 
one in a poor country. By 1 970 this ratio had grown to 25 .2. 

The averages of the quantities thus far discussed for the year 1970 are 
shown in table 2. 
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Table 2, Average Population and Consumption Levels 
for Energy and Steel in 1 970 

Rich Nations Intermediates Poor Nations 



Population (riiillions) 


954 


234 


•2440 


Energy (lO^m.t.c.e.*) 


^0 


384 


717 


Steel (106 metric tons) 


507 


38 


^51 


Per Capita Energy 
(kg. c,e. /person) 


6010 


1610 


293 


Per Capita Steel 
(kilograms/person) 


537 


158 


21 



Per Capita GNP 2720 p 169 

(U.S. dollars 1973) 

♦metric tons of coal equivalent 



it is useful to examine the growth in the consumption of energy and 
steel on a regional basis. The trends in per capita consumption of energy 
and steel are shown in figures 9 and 10 respectively.* Table 3 shows the 
average rates of growth of the quantities with which we are concerned 
during the period 1959-1970. - , . „, , 

It is significant that the U.S.S.R. iias already overtaken Western 
Europe with respect to per capita energy and steel consumption, but 
neither is converging very rapidly with the rising per capita energy con- 
sumption in^North America. Japan is approaching the per capita energy 
consumption of Europe. With respect to per capita- steel consumption. 
North America, Western and Eastern Europe, and Japan appear to be 
converging. Although the trend in North America since 1959 has been 
upward there has actually been very little overall increase since 1950 

When we consider the rates of population growth listed in The World 
Population Data Sheet for 1973, the average current annual rates of 
Dooulation growth for the three classes of nations are determined to be: 
^ Rich Nations 0.008 

Intermediates 0.bl9 
Poor Nations 0.025 

Coupling these rates with the observed rates of growth of energy and 
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Tabic 3. Average Rates of Growth During Period 1959-1970 
(best flt to equation y = y^e^^) 





Population* 


Total 


Total 


Per Capita Per Capi 






o tcei 


Energy 


" Steel 


Rich 


0.0114 

• 




n n^7Q 


0.0407 

< 


0.0464 


Intermediate 

> 


0.0131 


0 0S7Q 


U»UOw 


0.0447 


0.0469 


Poor' 


0.0269 


0.0556 


0.0571 


0.0286 


0.0302 


North America 


0.0134 


.0.0481 


v. v/*tou 


0.0347 


0.0352 


'•Col n.uru|jv 


U.WtSy 


0.0444 


0.0341 


0.0355 


• 

0.0252 


East Europe 


0.0125 = 


0.0579 


0.0570 


0.0454 


0.0445 


Japan 


0.0100 


0.1116 


0. 1285 


0.1016 


0.1185 


Latin America 


0.0292 


0.0556 


0.0695 


0.0264 


0.0403 


Asia 


0.0254 


0.0578 


0.0458 


0.0324 


0.0204 



♦Population data was used only for those nations for which adequate data 
for energy and steel consumption was available. 



steel consumption ii the period 1959-70, we can extrapolate into the 
future m order to determine the effects of a continuation of the present 
rates. 

Were the current rates to continue for 50 years beyond 1970 (which is no 
further in the future than 1920 was in the past), per capita consumption of 
energy m coal equivalents would rise to 54 tons in the rich countries and to 
1.4 tons in the poor. Per capita consumption of steel would grow to 6 4 
tons in the rich countries and to 0.10 tons in the poor ones. By that time 
the population of the world would be 10.5 billion, som<^ 1.4 billion of 
whom would be rich and 8.5 billion of whom would be poor. Consumption 
of energy and steel in the poor countries alone would rise to levels con- 
siderably higher than total consumption in the world today, while world 
consumption of energy would approach the equivalent of 100 billion tons 
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or coal annually and that of steel would exceed 10 billion tons annually^ 
Al h ugh one can imagine complex technological "--f ^J, 
might conceivably make such levels ofconsumpt.on Poss.bl • th re . ht le 
n„P.finn thit the resource base would be sorely pressed and the ettccts 
Ton the em ronme t ,,uld be substantial. Almost certainly the greater 
upon tne enMromn^. i ^^1^ nuclear, 

part of the energy produced in most areas oi i"y'": minority 
The potential instabilities in a system composed ot an affluent minority 
Le' is?i.Vwith a crowded, hungry and discontented majority which has 
■iccess to nuclear fuels are awesome to contemplate. • • 

rTe problems of feeding 10.5 billion persons in such a world would be 
eno'rmoCarticularly if'growing aftluence in the ^ich — - 
mem erowing per capita meat consumption. Figure 11 shows the per 
pi a cer 1 consumption in several parts of the world between 1950 and 
1970 In India, where there has been virtually no change smce I960 
Zs ,1 of he cereal is consumed directly by people. In the Un, ed 
sTes "ere there has also been little change in per capita consumption 
fn h "two de ades. most of the cereal' is fed to animals. As Japan and 
Wetern Europe h. e become more affluent, as their per capita consump- 
Ho 01- increased, their per capita consumption of animal 
Zlt as increased as well. As a result, per capita cereal cons mp- 
Mon is increasing in those areas and is perhaps destined eventually to 
2 e^ w th that of the United States. Thus, increasing aHluencc 
coulS wIti increasing population will give rise to greatly increased world 

'"Wh^n only the obvious implications of continued^ growth 

dule th nex fifty years along the pattern established during the past 
wen tv 'u^t seems clear that we are confronted- by what amounts to an 
;:;2ibr:;tu:tiom current growth rates ,vill almost certainly decrease, 
hut when and under what circumstances? 

F St rites of population growth are destined to decrease. In the rich 
coumr ^s ey r already low and decreasing. In the poor countries where 
Jwh rales are high, tliree factors seem destined to -use t ^ le. 
I) the spread of family planning programs. 2) increa ed ni°f' 
Ing diredly and indirectly from the limited availability , of food, and 3) 

";?rrg?ow[h ^f^consumption of energy and metals also seem destined 
to d re.1 P ticularly in the rich countries, in part because of limita- 
tions ot"so^;ces and in part beca^ise of the effects of increased energy 

'T:^:^^:^::^^^-^^^^^ to examine what the consump- 
tion leveVwou 1 be in 2020 were we to assume rather dramatic extreme 
n th g ow li es which might prevail after 1970. Table 4 gives estim tes 
■ 'he population, energy consumption and per capit-nergy cons.|^.pt on 
of the rich countries and the poor countries in 2020 based upon 
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FIGURE 11. PER CAPITA CEREAL CONSUMPTION 




'48-'50 '51-'53 '54-'56 '57-'59 '60-'62 '63-'65 '66-'68 1970 
• Year 

tbilbwing extreme assumptions: 

1) no growth. 

2) continued growth at present rates. 

3) continued growth at present rates, except that energy consumption 
ceases to expand in the rich countries. 

4) all population growth ceases, energy consumption ceases to expand 
in the rich countries, and energy consumption continues to expand 
at the present rate in the poor countries. 
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Because a greatly expanded rate of increase of energy consumption in 
the poor countries seems unlikely, that possibility has not been considered. 

Inspection of table 4 shows that even were we extremely optimistic 
concerning the behavior of people and governments, the world is destined, 
in the absence of catastrophe, to remain divided into two cultures for a 
very long time in the future. Even were population growth to cease 
growing immediately and were consumption in the rich countries also to 
cease growing immediately (obviously an impossibility) more than fifty 
years would be required to bridge the gap. 

Nevertheless the "energy crisis" which came upon the rich countries in 
1973. theenvTfonmental concerns which mushroomed even earlier and the 
decreasing birth rates in such areas as Taiwan. Korea and Jamaica seem 
to foreshadow significant decreases in rates of growth. Thus the conclu- 
sions based upon assumption 2 are probably extreme. Even so. we must 
recognize that in the absence of disaster the cultures of the rich and the 
poor are destined to coexist for at least another century and perhaps for 
longer. The implications of this fact upon efforts to create 'global 
models"' are obvious. 
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Notes 
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